In this paper, we introduce some new classes of the totally quasi-G-asymptotically nonexpansive mappings and the totally quasi-G-asymptotically nonexpansive semigroups. Then, with the generalized f-projection operator, we prove some strong convergence theorems of a new modified Halpern type hybrid iterative algorithm for the totally quasi-G-asymptotically nonexpansive semigroups in Banach space. The results presented in this paper extend and improve some corresponding ones by many others.
Introduction
In this paper, we denote by  and  the set of real number and the set of nature number respectively. Let E be a real Banach space with its dual * E and C be a nonempty, closed and convex subset of E . The Recall that a mapping : T C C → is said to be nonexpansive [1, 2] , if for each , x y C ∈ , Recently, Chang et al. [3] [4] [5] and Li [6] introduced the uniformly totally quasi-φ -asymptotically nonexpansive mappings and studied the strong convergence of some iterative methods for the mappings in Banach space. 
More recently, Wang et al. [7] studied the strong convergence for a countable family of total quasi-φ -asymptotically nonexpansive mappings by using the hybrid algorithm in 2-uniformly convex and uniformly smooth real Banach spaces. Quan et al. [8] introduced total quasi-φ -asymptotically nonexpansive semigroup containing many kinds of generalized nonexpansive mappings as its special cases and used the modified Halpern-Mann iteration algorithm to prove strong convergence theorems in Banach spaces. We use
( )
F T to denote the common fixed point set of the semigroup T , i.e.
and the following conditions are satisfied:
One-parameter family
is said to be a totally quasi-φ -asymptotically nonex- 
for all x C ∈ , ( ) p F ∈ T . On the other hand, Wu et al. [9] introduced the generalized f-projection which extends the generalized projection and always exists in a real reflexive Banach space. Li et al. [10] proved some properties of the generalized f-projection operator and studied the strong convergence theorems for the relatively nonexpansive mappings.
In 2013, by using the generalized f-projection operator, Seawan et al. [11] introduced the modified Mann type hybrid projection algorithm for a countable family of totally quasi-φ -asymptotically nonexpansive mappings in a uniformly smooth and strictly convex Banach space with Kadec-Klee property. Motivated by the above researches, in this paper, we introduce a new class of the totally quasi-G-asymptotically nonexpansive mappings which contains the class of the totally quasi-φ -asymptotically nonexpansive mappings and we extend from a countable family of mappings to the totally quasi-G-asymptotically nonexpansive semigroup. Then we modify the Halpern type hybrid projection algorithm by using the generalized f-projection operator for uniformly total quasi-G-asymptotically nonexpansive semigroup and prove some strong convergence theorems under some suitable conditions. The results presented in this paper extend and improve some corresponding ones by many others, such as [1, 2, 7, 8, 10, 11] .
Preliminaries
This section contains some definitions and lemmas which will be used in the proofs of our main results in the 
where Recall that if E is a smooth Banach space, then the normalized dual mapping J is single-valued, i.e. there exists unique
And in a smooth Banach space, the definition of the generalized f-projection operator transforms into:
Definition 2.3 [10] Let E be a real smooth Banach space and C be a nonempty, closed and convex subset of E . The mapping
Now, we give the definition of the totally quasi-G -asymptotically nonexpansive mapping and the totally quasi-G -asymptotically nonexpansive semigroup.
Definition 2.4 A mapping : T C C → is said to be a quasi-G-asymptotically nonexpansive, if
( )
and there exists a sequence { } [ ]
for any x C ∈ and
A mapping : T C C → is said to be a totally quasi-G-asymptotically nonexpansive, if 
for all x C ∈ and
Remark 2.5 It is easy to see that a quasi-φ -asymptotically nonexpansive mapping is a quasi-G-asymptoti- 
holds for all ,
One-parameter family 
holds for each n ∈  . Remark 2.7 It is easy to see that a quasi-φ -asymptotically nonexpansive semigroup is a quasi-G-asymptotically nonexpansive semigroup with :
then a quasi-G-asymptotically nonexpansive semigroup becomes a countable family of total quasi-G-asymptotically nonexpansive mappings which contains a countable family of total quasi-φ -asymptotically nonexpansive mappings (see [3, 4, 7] ) as it's special case. So our totally quasi-G-asymptotically nonexpansive semigroup here is the most widely family of the nonexpansive mappings so far. The following Lemmas are necessary for proving the main results in this paper. 
for each x E ∈ . Lemma 2.11 [10] Let E be a real reflexive and smooth Banach space and C be a nonempty, closed and convex subset of E . Let x E ∈ , 
( ) ( ) ( 
Submitting (15) into (14), we have 
Main Results

Theorem 3.1 Let E be a uniformly convex and uniformly smooth Banach space and C be a nonempty closed and convex subset of E. Let
: f E →  be a convex and lower semicontinuous function with ( ) ( ) converges strongly to
Proof We divide the proof into five steps.
Step n n n t n n n n t n n t n n n n n t n n n t n n t n n t Step 2. Next, we prove that
In fact, 
n t n n n n n n n n n n n n n n n n n n n n n n n n n n n n n n , which implies that
Step 3. We prove that { } n x is bounded and
: f E →  is a convex and lower semicontinuous function, by virtue of Lemma 2.10, we have that there exists * *
x E ∈
and α ∈  such that ( ) 
2 . 
n n t n n n n n x y x x x x φ α φ α φ ξ
Since n x u → and 0 n α → , from (18), (19), we can get 
as n → ∞ . By virtue of the closedness of ( )
as n → ∞ , we can obtain that ( )
Step 5. Finally, we prove that
is closed and convex, by Lemma 2.2, we know that
Assume that 
, from the definition of 
, chosen arbitrarily; 
